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FLOW SENSOR PACKAGE 



BACKGROUND OF THE INVENTION 

The present invention relates generally to a package for solid state electronic flow sensors 
5 compatible with liquids or gases. 

Typical flow sensors use solid state sensing elements that are not compatible with liquids. 
Moreover, these devices require complicated packaging schemes to mount the sensing element 
and to protect that element from the fluid passing through the flow sensor package. 

10 

A packaging scheme is known for a pressure gauge such that the pressure gauge can be 
5 used to detect the pressure of either a liquid or a gas. The package of this pressure gauge 
Y. I includes a solid state pressure sensing element and elastomeric seals. The pressure gauge detects 
rE any change in pressure of a fluid. One of the elastomeric seals is conductive so as to connect 
□15 signals from the solid state pressure sensing element to electrical leads that exit the housing of the 
pressure gauge. This type of pressure gauge is shown in U.S. Pat. No. 5, 184,107 issued to Dean 
y J. Maurer on Feb. 2, 1993. This pressure gauge, however, is not a flow sensor and, therefore, is 
£3 not in the fluid channel. 

O20 The present invention integrates a pressure sensing element and a restriction into a low- 

cost, highly-manufacturable flow sensor package. This packaging arrangement exposes the 
pressure sensing element to the gas or fluid flow but protects the pressure sensing element from 
the gas or fluid without the need for other protective devices. 
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BRIEF SUMMARY OF THE INVENTION 

The following summary of the invention is provided to facilitate an understanding of some 
of the innovative features unique to the present invention and is not intended to be a full 
description. A full appreciation of the various aspects of the invention can be gained by taking the 
5 entire specification, claims, drawings, and abstract as a whole. 

In accordance with one aspect of the present invention, a flow sensor package comprises a 
housing, a sensing element, a restriction, and an elastomeric seal. The housing has an inlet port, 
an outlet port, and first and second channels between the inlet port and the outlet port. The 
10 sensing element is in the first channel The restriction is in the second channel. The elastomeric 
seal engages the sensing element so as to prevent flow of a gas or fluid through the first channel 

y In accordance with another aspect of the present invention, a flow sensor package 

*p comprises a housing, a sensing element, a restriction, and an elastomeric seal The housing has an 

fgl5 inlet port, an outlet port, and first and second channels between the inlet port and the outlet port. 

" ;| The sensing element is in the first channel The restriction is in the second channel, and permits 

S3 flow of a liquid through the inlet port, the second channel, and the outlet port. The sensing 

q element senses a pressure drop across the restriction. The elastomeric seal engages the sensing 

~2 element so as to prevent flow of a liquid through the first channel 

OZO 

In accordance with yet another aspect of the present invention, a method of determining 
flow rate through a flow conductor comprises the following steps: creating a pressure drop 
within a housing; sensing the pressure drop, preferably using a sensing element mounted within 
the housing; sealing the sensing element within the housing using a seal; and communicating a 
25 signal from the sensing element through the seal to an exterior of the housing. 

The novel features of the present invention will become apparent to those of skill in the art upon 
examination of the following detailed description of the invention or can be learned by practice of the 
present invention. It should be understood, however, that the detailed description of the invention and the 
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specific examples presented, while indicating certain embodiments of the present invention, are provided 
for illustration purposes only because various changes and modifications within the scope of the invention 
will become apparent to those of skill in the art from the detailed description of the invention and claims 
that follow. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying figures, in which like reference numerals refer to identical or functionally- 
similar elements throughout the separate views and which are incorporated in and form part of the 
specification, further illustrate the present invention and, together with the detailed description of the 
invention, serve to explain the principles of the present invention. 

FIGS . la and lb are block diagrams of a flow system incorporating a flow sensor in 
accordance with the present invention; and 

FIG. 2 illustrates a cross sectional side view of the flow sensor of FIG, la and lb in 
additional detail. 

FIG. 3 illustrates a block diagram of an alternate embodiment of a flow system 
incorporating a flow sensor in accordance with the present invention. 
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DETAILED DESCRIPTION OF THE INVENTION 

As shown in FIG. la, a flow sensor package 10 includes a housing 12 that can be 
fabricated from a suitable material, such as plastic, and that has an inlet port 14, an outlet port 16, 
a lead 18 a, and first and second channels 20, 21, and third and fourth channels 22, 23. In a 
5 preferred embodiment, the first and second channels 20, 21 are parallel to one another and 

communicate with the inlet port 14 and the outlet port 16 by way of the third and fourth channels 
22, 23. The inlet port 14 is adapted to receive a fluid such as a liquid, and the outlet port 16 can 
be adapted to discharge the fluid from the flow sensor package 10. The lead 18a is coupled to a 
measuring apparatus 26 such as, but not limited to, a microprocessor, a meter, etc. 

10 

The second channel 21 has a restriction 28. Restriction 28 can be a Venturi configuration 
y (as shown in FIG. 3), which greatly increases velocity but can also reduce pressure and which can 
be adjusted. Alternatively, the restriction 28 can be provided by narrowing the second channel 21 
Jz with respect to the first channel 20 and the third and fourth channels 22, 23 rather than 
jJl5 incorporating a restriction 28. The first channel 20 has a pressure sensing element 30 that can be, 
^ for example, a strain sensor (e.g., capacitive), a stress sensor or a piezoresistive pressure 
q transducer with a conductive elastomeric seal as described in U.S. Pat. No. 5,184,107 issued to 
% Dean J. Maurer on Feb. 2, 1993, the disclosure of which is incorporated herein by reference 
'ii although those skilled in the art will realize that other types of seals can be substituted depending 
f 320 on the application. As discussed further below, the pressure sensing element 30 is adapted to 

detect a pressure change created by the restriction 28 and is coupled to the lead 18a as shown in 
detail in U.S. Pat. No. 5, 184,107. Similarly, those skilled in the art will realize that other sensing 
elements can be used in accordance with the teaching of the present invention such as, for 
example, a temperature sensing element. 

25 

As described above, the inlet port 14 receives a fluid, and the outlet port 16 discharges the 
fluid from the flow sensor package 10. However, as further discussed below and as shown in 
FIG. lb, the flow sensor package 10 is bidirectional. In either case, the fluid moves through the 
flow sensor package 10 by flowing through the restriction 28 in the second channel 21 . The 
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restriction 28 in the second channel 21 creates a pressure drop from one face of the pressure 
sensing element 30 to the other in the first channel 20. The pressure sensing element 30 and a 
pair of elastomeric seals (discussed below in connection with FIG. 2) prevent flow of the fluid 
through the first channel 20 and measures the pressure drop created by the restriction 28. 
5 Accordingly, the pressure sensing element 30 sends a signal, for example, a voltage, to the 
measuring apparatus 26 through the lead 18a. 

As exemplified in FIG. la, the fluid flows through the flow sensor package 10 in a 
clockwise orientation by entering through the inlet port 14 and exiting through the outlet port 16. 
10 Alternatively, as noted above, the flow sensor package 10 can be bidirectional. Accordingly, as 
exemplified in FIG. lb, the fluid flows through the flow sensor package 10 in a counter-clockwise 
^ orientation by entering through the outlet port 16 and exiting through the inlet port 14. In 
E ri particular, the outlet port 16 receives the fluid, and the inlet port 14 discharges the fluid from the 
flow sensor package 10. 

Hi 5 

: ^ As shown in FIG. 2, one embodiment of the flow sensor package 10 generally includes the 

O housing 12, the first and second channels 20, 21, the third and fourth channels 22, 23, the 

restriction 28, the pressure sensing element 30, and an elastomeric seal 32, which has a 
; y conductive path to a lead 18a in the manner shown, for example, in aforementioned U.S. Pat. No. 
Ej20 5, 1 84, 1 07. The housing 12 has an alignment well 34 in the first channel 20 between the inlet port 

14 the outlet port 16. Although not necessary, because of the third and fourth channels 22, 23, 

the first and second channels 20, 21 are shown in parallel across the inlet port 14 and the outlet 

port 16. 

25 The housing 12 is formed by two portions: a base 36 carrying the alignment well 34, the 

third channel 22, and the inlet port 14, and a cover 38 carrying the outlet port 16 and the fourth 
channel 23 . Those skilled in the art will realize that the housing can be integrally molded or can 
have additional components. The alignment well 34 is configured to support the elastomeric seal 
32, another elastomeric seal 40, and the pressure sensing element 30. The pressure sensing 
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element 30 is positioned between the elastomeric seals 32, 40 within the alignment well 34 in 
order to prevent flow through the first channel 20. The elastomeric seal 32, which has a 
conductive path from the pressure sensing element 30 to the lead 18a that extends outside of the 
housing 12 to couple to the measuring apparatus 26, rests in the alignment well 34 of the base 36. 
5 The pressure sensing element 30 is oriented so that it is electrically coupled to the conductive 
elastomeric seal 32 and so that the elastomeric seal 40 rests on the pressure sensing element 30. 
The pressure sensing element 30 can be, but is not limited to, a square chip as described in U.S. 
Pat. No. 5, 1 84, 107 issued to Dean J. Maurer on Feb. 2, 1 993 . The configuration between the 
conductive elastomeric seal 32, the elastomeric seal 40, and the pressure sensing element 30 is 

10 described in detail in U.S. Pat. No. 5, 1 84, 107. The first channel 20 is sealed at the interface 
between the base 36 and the cover 38 by the elastomeric seals 32, 40 that can be, but are not 
limited to, silicone, ethyl-propylene (EPDM), nitrile, viton, butadiene, combinations thereof, etc. 
The second channel 21 is sealed at the interface between the base 36 and the cover 38 with 
elastomeric seals 44 that can be the same material referred to above. The elastomeric seals 32, 

15 40 ? 44 prevent leakage out of the flow sensor package 10. The cover 38 can be arranged to snap 
onto the base 36 to form a complete flow sensor package 10, which allows a fluid to enter 
through the inlet port 14, to flow through the restriction 28, and to exit through the outlet port 
16. 

20 A fluid enters the flow sensor package 10 through the inlet port 14 carried by the base 36. 

The fluid flows through the restriction 28 in the second channel 21, which allows the fluid a 
bypass path through the flow sensor package 10. The elastomeric seal 44 prevents leakage of the 
fluid from the second channel 21, thereby allowing the restriction 28 to create a pressure change 
across the pressure sensing element 30. Accordingly, the pressure sensing element 30, which 

25 prevents flow of the fluid through the first channel 20, measures the pressure change across the 
pressure sensing element 30 and provides an electrical output signal to the conductive elastomeric 
seal 32. The conductive elastomeric seal 32 is electrically coupled to the measuring apparatus 26 
through the lead 18a so that the signal from the pressure sensor element 30 reaches the measuring 
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apparatus 26. Along with the elastomeric seal 40, the conductive elastomeric seal 32 prevents 
leakage of the fluid from the first channel 20. 

With this arrangement, the pressure sensing element 30 is integrated with the restriction 
5 28 in the housing 12 and is sealed by elastomeric seals 32 to form a low-cost, highly- 
manufacturable flow sensor package 10 to measure the flow rate of a fluid. 



Certain modifications of the present invention have been discussed above. Other 
modifications will occur to those practicing in the art of the present invention. For example, as 
10 illustrated in the drawings, the inlet port 14 and the outlet port 16 have axes that form right angles 
with respect to the axes of the first and second channels 20, 21. However, the housing 12 can be 
M arranged so that the inlet port 14 and the outlet port 16 have axes that are parallel to the axes of 
In the first and second channels 20, 21 . Further, for example, those skilled in the art will realize that 
channels 20 and 21 can be reversed so that the channel 20 is in the center of the drawings shown 
!d? 1 5 in FIGS, la, lb, and 2 (i.e., the sensing element 30 will be in what is shown as channel 21 in FIG. 
H 2 with appropriate changes made to the configuration of flow sensor package 10). Also, sensing 
n element 30 can be placed in any variety of locations, such as, for example, in channel 22 to the left 
zi of channel 2 1 in FIG. 2 (perpendicular to the flow). 

£320 Referring to FIG. 3, there is shown an alternate embodiment of a flow system 

incorporating a flow sensor in accordance with the present invention. In the embodiment shown in 
FIG. 3, the first and second channels 20, 21 are not parallel to one another. The first and second 
channels 20 and 21 communicate with the inlet port 14 and the outlet port 16 by way of the third 
and fourth channels 22, 23 . The inlet port 14 is adapted to receive a fluid such as a liquid, and the 
25 outlet port 16 can be adapted to discharge the fluid from the flow sensor package 10. Restriction 
28 is shown in a Venturi configuration (bypass flow channel), which greatly increases velocity but 
can also reduce pressure and which can be adjusted. The lead 18a is coupled to a measuring 
apparatus 26 (not shown) such as, but not limited to, a microprocessor, a meter, etc. 



-9- 



PATENT 
M10-25086 

The embodiments and examples set forth herein are presented to best explain the present 
invention and its practical application and to thereby enable those skilled in the art to make and utilize 
the invention. Those skilled in the art, however, will recognize that the foregoing description and 
examples have been presented for the purpose of illustration and example only. Other variations and 
5 modifications of the present invention will be apparent to those of skill in the art, and it is the intent of the 
appended claims that such variations and modifications be covered. The description as set forth is not 
intended to be exhaustive or to limit the scope of the invention. Many modifications and variations 
are possible in light of the above teaching without departing from the spirit and scope of the following 
claims. It is contemplated that the use of the present invention can involve components having different 
1 0 characteristics. It is intended that the scope of the present invention be defined by the claims appended 
hereto, giving full cognizance to equivalents in all respects. 
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CLAIMS 

The embodiments of an invention in which an exclusive property or right is claimed are defined 
as follows: 

1 . A flow sensor package comprising: 

a housing having an inlet, an outlet, and first and second channels in communication with 
the inlet and the outlet; 

a sensing element in the first channel; 
a restriction in the second channel; and 

a seal engaging the sensing element so as to prevent flow of a fluid past the sensing 
element, 

2. The flow sensor package of Claim 1, wherein the housing includes a base and a cover. 

3. The flow sensor package of Claim 2, wherein the seal comprises a pair of elastomeric 
seals, wherein the sensing element is captured between the elastomeric seals, and wherein the 
elastomeric seals are arranged to prevent leakage between the base and cover. 

4. The flow sensor package of Claim 1, wherein the seal comprises a pair of elastomeric 
seals, and wherein the sensing element is captured between the elastomeric seals. 

5. The flow sensor package of Claim 1, wherein the seal has a conductive path from the 
sensing element to a lead, and wherein the lead extends outside of the housing. 

6. The flow sensor package of Claim 1, wherein the fluid is a liquid or a gas. 

7. The flow sensor package of Claim 1, wherein the inlet, the outlet, and the second channel 
are arranged to permit a flow of the fluid through the housing between the inlet and the outlet, 
and wherein the sensing element is arranged to sense a pressure change across the restriction. 
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8. The flow sensor package of Claim 7, wherein the seal has a conductive path from the 
sensing element to a lead, and wherein the lead extends outside of the housing. 

9. The flow sensor package of Claim 1, wherein the inlet, the outlet, and the second channel 
are arranged to permit a bidirectional flow of the fluid through the housing between the inlet and 
the outlet, and wherein the sensing element is arranged to sense a pressure change across the 
restriction. 

5 

10. The flow sensor package of Claim 9, wherein the seal has a conductive path from the 
sensing element to a lead, and wherein the lead extends outside of the housing. 

11. A flow sensor package comprising: 

a housing having an inlet, an outlet, and first and second channels in communication with 
the inlet and the outlet; 

a sensing element in the first channel; 
5 a restriction in the second channel, wherein the restriction permits flow of a liquid through 

the inlet, the second channel, and the outlet; and 

a seal engaging the sensing element so as to prevent flow of the liquid past the sensing 
element, wherein the sensing element senses a pressure change across the restriction. 

12. The flow sensor package of Claim 1 1, wherein the housing includes a base and a cover. 

13. The flow sensor package of Claim 12, wherein the seal comprises a pair of elastomeric 
seals, wherein the sensing element is captured between the elastomeric seals, and wherein the 
elastomeric seals are arranged to prevent leakage of the liquid between the base and cover. 

14. The flow sensor package of Claim 1 1, wherein the seal comprises a pair of elastomeric 
seals, and wherein the sensing element is between the elastomeric seals. 
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15. The flow sensor package of Claim 1 1, wherein the inlet, the outlet, and the second channel 
are arranged to permit a flow of the liquid through the housing between the inlet and the outlet. 

16. The flow sensor package of Claim 15, wherein the seal has a conductive path from the 
sensing element to a lead, and wherein the lead extends outside of the housing. 

17. The flow sensor package of Claim 1 1, wherein the inlet, the outlet, and the second channel 
are arranged to permit a bidirectional flow of the liquid through the housing between the inlet and 
the outlet. 

18. The flow sensor package of Claim 17, wherein the seal has a conductive path from the 
sensing element to a lead, and wherein the lead extends outside of the housing. 

19. The flow sensor package of Claim 1 1, wherein the seal has a conductive path from the 
sensing element to a lead, and wherein the lead extends outside of the housing. 

20 A method of determining flow rate through a flow conductor comprising the following 
steps of: 

creating a pressure change within a housing; 

sensing the pressure change using a sensing element mounted in communication with the 
housing; 

sealing the sensing element within the housing using a seal; and 

communicating a signal from the sensing element through the seal to an exterior of the 
housing. 

21. The method of Claim 20, wherein the sealing step comprises the step of sealing leakage 
between a base and a cover of the housing. 
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22. The method of Claim 20, wherein the sealing step comprises the step of sealing the sensing 
element between a pair of elastomeric seals which capture the sensing element therebetween. 
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FLOW SENSOR PACKAGE 



ABSTRACT OF THE DISCLOSURE 

A flow sensor package with a housing, a pressure sensing element, a restriction, and an 
5 elastomeric seal. The housing has a base, a cover, an inlet port, an outlet port, and first and 
second channels. The first and second channels are in parallel between the inlet port and the 
outlet port. The pressure sensing element is in the first channel and the restriction is the second 
channel. The elastomeric seal engages the pressure sensing element to prevent flow of a fluid, 
which may be a liquid, through the first channel. The elastomeric seal has a conductive path from 
1 0 the pressure sensing element to a lead, which extends outside the housing. 
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America, listed below and have also identified below, by checking the box, any foreign application for patent or inventor's certificate, 
or of any PCT international application* having a filing date before that of the application on which priority is claimed. 



Prior Foreign Application 
Number(s) 



Country 



Foreign Filing Date 
(MM/DD/YYYY) 



Priority 
Not Claimed 



Certified Copy Attached? 
YES NO 



□ 
□ 
□ 
□ 



□ 
□ 
□ 
□ 



□ 
□ 
□ 
□ 



D Additional foreign application numbers are listed on a supplemental priority data sheet PTO/SB/02B attached hereto: 
I hereby claim the benefit under 35 U.S.C. 1 19(e) of any United States provisional application(s) listed below. 



Application Number(s) 



Filing Date (MM/DD/YYYY) 



| | Additional provisional application 
numbers are listed on a 
supplemental priority data sheet 
PTO/SB/02B attached hereto. 



+ 
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Burden Hour Statement: This form is estimated to take 0.4 hours to complete. Time will vary depending upon the needs of the 
individual case. Any comments on the amount of time you are required to complete this form should be sent to the Chief Information 
Officer, Patent and Trademark Office, Washington, DC 20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Assistant Commissioner for Patents, Washington, DC 20231 . 



Please type a plus sign (+) inside this box 



□ 



PTO/SB/01 (12-97) 
Approved for use through 9/30/00. OMB 0651-0032 
Patent and Trademark Office; U S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains 
a valid OMB control number. 



+ 



DECLARATION — Utility or Design Patent Application 



I hereby claim the benefit under 35 U.S.C. 120 of any United States application(s), or 365(c) of any PCT international application designating the 
United States of America, listed below and, insofar as the subject matter of each of the claims of this application is not disclosed in the prior 
United States or PCT International application in the manner provided by the first paragraph of 35 U.S.C. 1 12 J acknowledge the duty to disclose 
information which is material to patentability as defined in 37 CFR 1 .56 which became available between the filing date of the prior application 
and the national or PCT international filing date of this application. 



U.S. Parent Application or PCT Parent 
Number 



Parent Filing Date 
(MM/DD/YYYY) 



Parent Patent Number 
(if applicable) 



I I Additional U.S. or PCT international application numbers are listed on a supplemental priority data sheet PTO/SB/02B attached hereto. 



As a named inventor, I hereby appoint the following registered practi tioner(s) to prosecute this app lication and to tra nsact all business in the Paten t 
and Trademark Office connected therewith, c us t om er Number 

OR 



000128 



D Registered practitioner(s) name/registration number listed below 



Place Customer 
Number Bar Code 
Label here 



Name 



Registration 
Number 



Name 



Registration 
Number 



Andrew A. Abeyta 
Anthony Mtologos 



39,582 
29,677 



Additional registered practitioner(s) named on supplemental Registered Practitioner Information sheet PTO/SB/02C attached hereto. 



Direct all correspondence to: g] Customer Number 

or Bar Code Label 



000128 



OR 0 Correspondence address below 



Name 



Andrew A. Abeyta 



Address 



Honeywell International Inc. 



Address 



101 Columbia Road, POB2245 



City 



Morristown 



State 



NJ 



ZIP 



07962 



Country 



USA 



Telephone 



602-313-3345 



Fax 



602-313-4559 



I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and belief are 
believed to be true; and further that these statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under 18 U.S.C. 1001 and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 



Name of Sole or First Inventor: 



□ A petition has been filed for this unsigned inventor 



Given Name (first and middle Hf anvl) 



Family Nams or Surname 



Said 



Karbassi 



Inventor's 
Signature 



Residence: City 



Nashua 



State 



NH 



Country 



USA 



Date 



Citizenship 



U.S.A. 



Post Office Address 



D6 Black Oak Dr. 



Post Office Address 



City 



Hillsborough 



State 



NH 



ZIP 



03062 



Country 



USA 



0 Additional inventors are being named on the _j s upplemental Additional Inventor(s) sheet(s) PTO/SB/02A attached hereto 
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Please type a plus sign (+) inside this box 



PTO/SB/02A (3-97) 
Approved for use through 9/30/98. OMB 0651 -0032 
Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a 
valid OMB control number. 



+ 



DECLARATION 



ADDITIONAL INVENTOR(S) 
Supplemental Sheet 

Page 3 of 4 



Name of Additional Joint Inventor, if any: 



| | A petition has been filed for this unsigned inventor 



Given Name (first and middle [if any]) 



Family Name or Surname 



D. Joseph 




Inventor's 
Signature 



Pearl City 1L 



Residence: City 



State 



Country 



U.S.A. 



Citizenship 



U.S.A. 



Post Office Address 



785 South Silberman 



Post Office Address 



City 



Pearl City 



State 



IL 



ZIP 



61062 



Country 



U.S.A. 



Name of Additional Joint Inventor, if any: 



|~| A petition has been filed for this unsigned inventor 



Given Name (first and middle [if any]) 



Family Name or Surname 



Inventor's 
Signature 

Residence: City 



State 



Country 



Date 



Citizenship 



Post Office Address 



Post Office Address 



City 



State 



ZIP 



Country 



Name of Additional Joint Inventor, if any: 



["I A petition has been filed for this unsigned inventor 



Given Name (first and middle [if any]) 



Family Name or Surname 



Inventor's 
Signature 



Date 



Residence: City 



State 



Country 



Citizenship 



Post Office Address 



Post Office Address 



City 



State 



ZIP 



Country 



+ 



Burden Hour Statement: This form is estimated to take 0.4 hours to complete. Time will vary depending upon the needs of the individual case. Any 
comments on the amount of time you are required to complete this form should be sent to the Chief Information Officer, Patent and Trademark 
Office, Washington, DC 20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner for 
Patents, Washington, DC 20231 . 



Please type a plus sign (+) inside this box ->| | 



PTO/SB/02C (3-97) 

Approved for use through 9/30/98. OMB 0651 -0032 

ri ^ ^ „ , „ . t and Trademark Office; U..S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a 

valid OMB control number. 



Patent s 



+ 



DECLARATION 


REGISTERED PRACTITIONER 
INFORMATION 
(Supplemental Sheet) 






Name 


Registration 
Number 


Name 


Rpni^t ration 
fiction ciiixji i 

Number 




QQ COO 






Andrew A. Abeyta I 


William C. Anderson 


OQ 1 A7 






Virginia Szigeti Andrews 








Melanie L. Brown 








Curtis B. Brueske 


QQ QQQ 






Marie Collazo 


AA C\QR 






Roger H. Criss 


oc C7n 

do,o/U 






Robert Desmond 


qq /icn 






John Donofrio 


QO QQQ 






Anthony E. Ebert 


AA 707 






Felix Fischer 


Q1 C1A 
O I ,0 I 4 






Jay P. Friedenson 


^,4bo 






Kris T. Fredrick 


AO CCLA 






William J. Iseman 








Albert K. Kau 


Af\ C70 






Mary Ann G. Lemere 


qo -i an 
od, 1 bU 






Robert B. Leonard 


33,946 






Ian D. MacKinnon 


Q/l ££Q 






Paul L Marshall 


31,178 






Anthony Miologos 


29,677 






Larry J. Palguta 


29,575 






Charles Rubow 


24,631 






John G. Shudy, Jr. 


31,214 






John A. Squires 


37,451 






Ephraim Starr 


41,325 






Jeanne C. Suchodolski 


34,936 






Colleen Szuch 


32,126 






Leslie Weise 


36,305 






Loria B. Yeadon 
William Zak, Jr. 


■35,063 1 






38,668 



Burden Hour Statement: This form is estimated to take 0.4 hours to complete. Time will vary depending upon the needs of the individual case. Any 
comments on the amount of time you are required to complete this form should be sent to the Chief Information Officer, Patent and Trademark 
Office, Washington, DC 20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner for 
Patents, Washington, DC 20231 . 



+ 



United States Patent & Trademark Office 

Office of Initial Patent Examination — Scanning Division 




Application deficiencies were found during scanning: 



□ Page(s)_ 
for scanning. 



of 



(Document title) 



were not present 



□ Page(s)_ 
for scanning. 



of 



(Document title) 



were not present 



□ Scanned copy is best available. 



